Different consequences of reactions with hydrogen peroxide and t-butyl hydroperoxide in the hyperoxidative inactivation of rat peroxiredoxin-4.
Eukaryotic typical 2-Cys type peroxiredoxin (Prx) is inactivated by hyperoxidation of the peroxidatic cysteine to a sulphinic acid in a catalytic cycle-dependent manner. This inactivation process has been well documented for cytosolic isoforms of Prx. However, such a hyperoxidative inactivation has not fully been investigated in Prx-4, a secretable endoplasmic reticulum-resident isoform, in spite of being a typical 2-Cys type, and details of this process are reported herein. As has been observed in many peroxiredoxins, the peroxidase activity of Prx-4 was almost completely inhibited in the reaction with t-butyl hydroperoxide. On the other hand, when H(2)O(2) was used as the substrate, the peroxidase activity significantly remained after oxidative damage. In spite of these different consequences, mass spectrometric analyses indicated that both reactions resulted in the same oxidative damage, i.e. sulphinic acid formation at the peroxidatic cysteine, suggesting that another cysteine in the active site confers the peroxidase activity. As suggested by the analyses using cysteine-substituted mutants sulphinic acid formation at the peroxidatic cysteine may play a role in the development of the possible alternative mechanism, thereby sustaining the peroxidase activity that prefers H(2)O(2).